
^ * ( |( 1 1( 1 1 ilii^jjl Irn-^t one l^er pulse wh n li 1 1 i ' ''" Ith equal to or less 

than said characteristic laser pulse width: and 

directing said pulse to a point at or beneath the surface of the material. 

56. The method according to claim 55 wherein the material is a metal, the 



pulse width is 10 to 10,000 femtoseconc s. and the pulse has an energy of 1 nanojoule to 



1 microioule. 



57. The method according to claim 55 wherein the spot size is varied 



10 within a range of 1 to 100 microns by changing the f number of the laser beam 



58. 



The method accord 



Q within a range of 1 to 100 microns by yg 



ng to claim 55 wherein the spot size is varied 



rying the target position. 



59. The method according to claim 55 wherein the material is transparent 
to radiation emitted by the laser and the/pulse width is 1 0 to 1 0,000 femtoseconds and the 



pulse has an energy of 10 nanojoules 



60. 



The method accc 



:o 1 millijoule. 



^ding to claim 55 wherein the material is biological 
tissue, the pulse width is 10 to 10,00^ femtoseconds and the pulse has an energy of 10 
nanoioules to 1 milliioule. 



61. A method for laser induced breakdown (LIB) of a biologic material with 
a pulsed laser beam, the material being characterized by a relationship of fluence 

25 threshold at which breakdown occiprs versus laser pulse width that exhibits a rapid and 
distinct change in slope at a predetermined laser pulse width where the onset of plasma 
induced breakdown occurs, said rriethod comprising the steps of: 

generating at least one laser pulse which has a pulse width equal to or less 
than said predetermined laser piiilse width: and 

30 directing said pulse to a point at or beneath the surface of the material so 

that the laser beam defines a sopt and has a lateral gaussian profile characterized in that 
fluence at or near the center /of the beam spot is greater than the threshold fluence 
whereby the laser induced breakdown is ablation of an area within the spot. 
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62. The metho 


W 

i accordina to claim 61 , wherein the soot size is a 


diffraction limited spot size pro^ 


/idina an ablation cavitv havina a diameter less than the 


fundamental wavelength size. 

63. A method fc 


r laser induced breakdown (LIB) of a bioloaic matenal with 


a pulsed laser beam, the mater 


al beinq charactenzed bv a of fluence threshold at which 


breakdown occurs versus lase 


r pulse width that exhibits, a rapid and distinct chanae in 


slope at a predetermined laser \ 


)uise wiQin wnere me onsei ot piasma inuuceu ureai\uuwi i 


occurs, said method comoriein 


rthe steps of: 



a. aenerati^ldl at lefast one laser pulse which has a pulse width equal to 
or less than said predetermin^d.4^er pulse width: and 

b. directinq said pulse to a point at or beneath the surface of the 
material which is biological ti dsue. the pulse width is 1 0 to 1 0,000 femtoseconds and the 
beam has an energy of 10 nanoioules to 1 milliioule. 



plasma formation with a p 


ulsed laser beam, the material being characterized bv a 


relationship effluence thres 


■ old at which breakdown occurs versus laser pulse width that 


exhibits a distinct change i 


1 slope at a characteristic laser pulse width, said method 


comprising the steps of: 

a. general 


ing at least one laser pulse which has a pulse width equal to 


or less than said character 


Stic laser oulse width, said characteristic pulse width being 


defined bv the ablation (LIB 


) threshold of the material as a function of oulse width where 


the ablation (LIB) threshold 


function is no longer proportional to the sguare root of pulse 


width: and 

b. directiin 


g said pulse to a point at or beneath the surface of the 



material and inducing breakdown bv plasma formation in the material. 



65. 

30 a. 

b. 

the material: and 



The mfethod according to claim 64 and further including: 



identii 



\Q a^ulse width start point: 



focusin j the laser beam initial start point at or beneath the surface of 



c. 



direction. 



? nq said beam along a predeteri 



path in a transverse 



10 




66. The method according to claim 64 and further including: 

a. identifyirrp a pulse width start point; 

b. focusing qie laser beam initial start point at or beneath the surface of 
the material; and 



c. scanning s: 



direction in the material to 




67. The methoc 



breakdown, plasma formation, a id vaporization 



H5 68. The method 

□ plasma formation. 



beam along a predetermined path in a longitudinal 



smaller than the Ravleigh range. 



according to claim 64 wherein the breakdown includes 



changes caused by one or more of ionization, free electron multiplication, dielectric 



according to claim 64 wherein the breakdown includes 



1, 69. A method foriaser induced breakdown (LIB) of an organic material 

U with a pulsed laser beam, the material being characterized by a relationship of fluence 

2o threshold at which breakdown oocurs versus laser pulse width that exhibits a rapid change 

^ in slope at a characteristic laser pulse width, said method comprising the steps of: 



generating ^ 
said characteristic laser 



one laser pulse which has a width equal to or less than 
jdth where the laser pulse width is 10 to 10.000 



femtoseconds, and the pulsd^has^n energy of 10 nanojoules to 1 milliioule; and 

directing the [Jilse to a point at or beneath the surface of the material. 

70. A metinod for laser induced breakdown (LIB) of an organic material 
with a pulsed laser beam, the material being characterized by a relationship of fluence 
threshold at which breakaown occurs versus laser pulse width that exhibits a rapid change 
30 in slope at a characterLstic laser pulse width, said method comprising the steps of: 

selecting! a pulse width and fluence which is equal to or less than the distinct 
change in slope; 



